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(54) HOLLOW FIBER MEMBRANE TYPE DIA FILTRATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hollow fiber 
membrane type diafiltration apparatus wherein the 
substance-exchanging performance is excellent, and the 
setting of a product performance is easy, and which has 
a narrowed section or the like being optimal to the 
fraction characteristics of the hollow fiber membrane. 
SOLUTION: This diafiltration apparatus has a bundle of 
hollow fiber membranes, and a first channel and a second 
channel which are partitioned by the hollow fiber 
membranes. In this case, in a fraction molecular weight 
curve which is prepared by the filtering coefficient of a 
dextran solution, the filtering coefficient at a molecular 
weight of 22,000 is 0.81 or higher, and the filtering 
coefficient at a molecular weight of 65,000 is from 0.06 
to 0.30 for the hollow fiber membrane. Then, in the 
middle of the second channel, a narrowed section- 
forming member comprising a hard material which forms 
a pressure difference (pressure loss) being larger than 
other sections of the second channel is provided. In this 
case, the dialysis liquid side pressure loss is 5 to 15 kPa for the hollow fiber membrane type 
diafiltration apparatus. 
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[0 0 3 7] 0 2 tt, *^^©atffMSS§©SiJ©-5?JS 
f4»3JI©ttWtt*«H-S. 

[0 0 3 8] *HJS|g^B, WJ-y?1fi-r>(Dm#1r> 

#©^n^la©ffia5t:^^-r5^i:T, »2©«tB4»» 
fiSSn^c c:©i:i'/'N^> , v^©zo©gi5#i:^g|5^ 
«»**kB, if^ci^fBiz^^niiitn 

[0 0 3 9] H2CSf«fcdC, a«r«a»2BA->s; 



( 

9 

y^2 3 1 i:3 3 1 fCDS«l;l^Snfc'N^- 
3 233<kt/3 3£?mi&$n ! &»''7i?>?2 0 3, 30 
3=&*1--&„ /sW>?23 1©4»28 1 
©^v>^3 3 l©4SS|53 8 1f±, #^S«SW2 

oo©i&a$2oi, 202t^n-?nigi^-ii^$nT 

[0 0 4 0] A^^y^203, 3 0 3fl£f;t, R^SP 
^a5#2 0 0=&^LT, ^©IStf^ftKfrfcO, 
*lg4 1 ©*4^JK»$nTV>5= 

[004 1 ] trfc^T, ffitWtMQL 

feia|^Si5%#l-'5K^Si5^gi5#2 0 0C ifnfctfclti 
©4H8c©4"3g*l84 1 ^?)^-5+^^M*4 5:JfAL, 
»4>S^^*4 *m$k*¥®Bl$.$m 2 0 0 trjf A LfcS 

/SS5#2 0 0fc«£TS«SSI52 8 l&#1-£^i>y;/ 
23 1trlfAU f&#£ffiffi^/i£SB3 0 4i:fe« 

»£gi«nW2 o o £«£f £$a$3 8 1 

->*>^3 3 1 CJfAU K^SP^SP#20 0 
■J/J?V^2 3 1, 3 3 1 £@;£1-3Xg£*-f £t©t 

[0042] IMWMttftt 200 ®-^©^S!5 

SP*t2 0 0 ffl^oSStit® a y ^©agj5:i 

[0043] #«t>£*R4 1 ©iaiffigptt, *n-en, pb 

S^J5Sn152 0 4, 3 0 4 CfcV^T, +£*IK4 1 ©4SS15 
fflaA'HIsniiv^S^ 9u*y«IB«©IHffi5i 

[0044] *%M1&mz cfcoTl>> 
tt3;ii:&<, S5V->J£*$fc*U ®2©«#;5fESSH^ 
^Sfl % * f S R * f » - * & KSf * - ^ ** * 

[0 0 4 5] MOf+^F^yMcMWK 

<ffi&»©9J5£> ft^h^yTlO, T40 (77 
*7-/7ttS!) **3g/L©jME-r*fe3I*tt*C*«p. 
LTf*7 h?V»*fc1"4. *rJ»KB8f 1. Om 

2 -e, ^Miffl^sciSt^t+s^rai^e 5% 
*}^S©^o^©'iv^4•S!*KS : E^3■-;^=fe5£ftC€ev^ 
fFffi-fSo Wi^i> D.-)V(D d P i S.^nm~WM2 0 Om 
1/min, lOml/mi n/m 2 ©&#T 

3 ycuftSLfciter+x h 7>®m*&m-rz>o m 

*r«»»*» &HoTI fcKSHSJKfc <t «» S nfcK^ 
O^Hte^^a-^APfll (IN) , ti>a-*BiP|l 

(out) , azumm (f) ©3j«-e+rv^'j>^i- 
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So *V^S:JJlT©*#T'CGPCfll!SU, »"?fl:C 

IN, OUT, F©#r + ^ h v VigSA^e>, fflHBftS- 
C (=2C P / (C, « +C 0 u t ) ) (C:»S. 
^ : ^yyij y^-gpffi) ftUCffiU SCOftflftff 

<GPCSJ£> GPCfflStt, 815&8II: *tttBGP 
Clffl->^fA (Shodex GPC SYSYTE 
M- 1 1. BafttXttS) , Shode xiflffl 

10 GFC*7A (Oh p a kKB-8 0 3) x2, -f\sii 
5A (Oh p a kKB-8 0 0 p) (#CH8*B«Xifc 

[0046] 06c#B#tt©iift£3«©4'£*ii 

A, B. C£oV^©, r>x h ^V^B^a^tt^ 
[0 0 4 7] JS*r*«0E#S*0H5ett, 1UT©#£ 

<a«r*«£E*ffl*nje*fe> a*rWfls©jfiL*«at 

BCJJ»»a* (RO*) *3E*U JtffcilfEAPfcJtfJfiL 
20 SlffiP^C^. iS«fiiail©S*rJKAP*i«tO r S*f 

*m p ce* * - ? -ffl f- + v /<- & foftmm® 
mzmffit, 3 7tc«jaufcRo**ata5oomi 

APfliE* (p D . ) io^ifm.^mtaams.t 

(Po o ) fcSUJgU Pd i -Pd o =&jSt»f^ffllJ©E* 

[004 8] 'jut, *mo)&va&m®*%Mwzmf 

[0049] 

30 [$%ffii] mGT-ftmm'&zmfeifzr*?. \-y> 
ftmtt?mft&*^-r&, #829 0 */m&iffi#2 0 

0 «m©#'J;wi/*v+S&*RA*5n 0, 0 8 0*©J 
(*3M)»1. 5m ! ) *ffl*U RO*C«»tai* 
*. Cffl+a^lS^ffir-A-ftllOE SS50m 

mWjSS^©* 1 ) H»sm»ii*»jaw*tc#A 

$(i7 8%T$>-3fc 0 

[0 0 5 0] »cCHlca5Ufca«f«APi:a#r*fflP 

40 #«:#ALfc. #+ffl*K©MiB»C'>U^>*JB»* 

©Mffl^x^^xLT^+^^flg^rllfiPS-tt/co d© 
B#, +SM©#Mli2 3 5mm, *»Ml$Wfl-©+ffl 

5 3*»6**JHWAP 1 0 1 S-COftStt 1 2 5mm, % 

p i o 2 a> e> +^^MH^@^gi5 5 4 $ -e©« $ 

tt, 6 0ramf^fc. A^7i;y^©M«g^H, -tn-? 
50 1 CiST«aca«r«HSS:ffft. 
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[0 0 5 1 ] 

<oto*w&*v l an s 

EAL F) 44g«*olt, S&'MJ&JPriiU SffK 
ffiAPfc<fcO f ffifflPtt£©>'^^v^AK:JfAl,fc. o 
v^A*yy^rtciSASiifc#+£*IR©ilffltfC# 

©W«&*?4*LT4+£*|g&Bfla*-£fc. /%*5> 10 
y^©P*§15tr, tn^fi. JM«ES!EAP#^*n-fc«J: 

«*ch«lt, £©+ffi*K*siE 

[0 0 5 2] 

[SUM 1 1 1 t&mi 1 ©affifiiS4 1 0* 
irol>T, BB4K:E«Ufc*SlHl»S:fflv^, f+x h 

fc£U a*HKi»*»6RoT*fcKIW*tt, t£©K 20 
fc**i:tt«*Stf1\ a*r*fl»Ctt*C-5e©«j« 

[0 0 5 3] : l-7>T 1 0, T4 0 

(7 7^v->7ttS) *43g/l ©2gs-e4S££* 

rt«Ltf*^7y«):U A«®ftt>9C»j£ 
CJBUfc. 4&fflfjii»3fc9. *i^g^f£2 0 -y h 
;u$:3 7r;tSnSLTfflVN/i 0 jil&APfflM&tt 2 0 0 
nl/inin, S*r*Ctt&JI*JfcicfcflIV\ 0 
Oml/min, H*il Oml/mi n/m 2 tL. 30 

fco 

[0 0 5 4] ^ttiMfclMllKfcSIEU 

»***j!f5e©a*i: ufc. a*fM»«3o#c, sun 

(APffll) fc.ttf&Jlii^ > (tBPil) fr&Mfc 
***»WU JMlMteGPCCJOflljeu **c 

[0055]D={(C B1 -C Bo ) /C B i } x 
(Q B i -Qp ) +Qf 40 
D : 9 ') 75 >X (ml /m i n) , C B i : 
AP«»igg (mg/d 1) , Cb . : tUnfllftSft 
S (mg/d I) > Q B i : isMKutoVSM (m 1 /m 
i n) , Q P :flgiiffi8 0&;fcl£xJBIS«fm 2 ) (ml 
/m i n) "C&So 

[0 0 5 6] GPCSHEtfli^fcSHtti, 
ttiGPC*ffl->7rA (Shodex GPC SY 
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SYTEM-1 1, BgftmittSD , *7A:Shod 
extfUBGFC^A Oh p a k Steffi* 4 7" (Oh 
pakKB-80 3) x 2* + 7'U*vA (Ohpak 
K B - 8 0 0 p ) «KB3»*IthS) , : 

[0 0 5 7] ngeit&fclti cs *:«>&. ai a»e>. 

[0 0 5 8] 
[SI] 











(kPa) 




8. 9 


8. 5 




0. 33 


0.7 0 


ml/min 
M.W. : 11300 




1 0 1 


9 6 




1 2 


2 1 



[0 0 5 9] (USSM 2 ~ 1 8, lktt«2~4) *2C 
IB« L fc* $ * J: t fc * <fc *> C Wflrt© * U * - 

h»R*ffl»j««*r*fl«U SK»MPtHoi02 
^?>4>SS*I1PBSHSSI5 5 4 ST'©fi$(i, 60mm): 

-t+£*HA£flH>T, 0 1 CST«2©iS;Wtt8S& 

#fc 0 i±K^j2(i, %mm\hnmo)^i?yif 

[0060] amtaEftftftftineu 
#ji k&v\ 7+7h7>tt©? 7 5 > * £fli5£ L 
fc„ fe***2tr^-rc **»«pj«a5$*©fiS45 
C. Eili^Wtif+^hTydfil 1, 3 37 
Cfe(t5^ U77y^O^77S:07t:St. 
[00 6 1]flE#SI*a«l 5kPa*jB*Si:, f->x h 
7^fi6 5, 6 3 3©i5"J77>^*?S<fe0, jd.. 
ntfiaSff-sfcW^c, «4'^t)©7;u7'S >©a« 

*f5#Jfc«*f©*S*«l 5 5mm©JiJi*iJtt. 5:$©ct 

7^fil 1, 337<D? <)7y>7.tfi&frr>tz 0 W 
^^a5#©fi$A 5 l 5 5mm©5ll6ffiltt, ig#r$A 
PfflO©4>?g*IKiaSHSSP*^^SqAPfC©fi$i6 s 
2 0mmt?$>»), ^©S$* ? tt&g©lgT©®Hi:#A-5 

[0062] 
[«2] 



( 8 ) 
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3*9 60$ 




DxCL 


DxCL 




fi£ftfl#£ 


□ )6 X CD 


mm c%) 


(KPa) 


11337 


65633 




$(mm) 


££(mm) 






(mt/min) 


(ml/mln) 




— 


— 


— 


3.8 


62 


1.50 


mm 2 


50 


125 


74 


5.95 


71 


■1.76 


mm* 


50 


125 


75 


6.05 


80 


-0.94 


mm® * 


50 


125 


76 


6.55 


91 


2.86 


mmws 


50 


125 


77 


7.2 


90 


1.91 


mm® 6 


100 


75 


72 


6.15 


76 


2.15 




100 


75 


74 


7.1 


91 


-2.74 


m&m 


100 


75 


75 


8.3 


97 


1.05 


mm 9 


100 


75 


76 


g 


102 


4.24 


mm™ 


100 


75 


77 


9 75 


116 


5.91 




125 


50 


72 


6.9 


72 


-0.77 




125 


50 


73 


7.4 


89 


1.22 


$ffi#M3 


125 


50 


74 


8.15 


87 


3.35 


mm 14 


125 


50 


75 


8.65 


106 


7.90 




125 


50 


78 


17.2 


115 


21.0 


g§J£$M5 


155 


20 


72 


7.5 


75 


5.30 


£ffifl16 


155 


20 


73 


9 


82 


-0.66 




155 


20 


74 


9.35 


96 


5.78 




155 


20 


75 


10.35 


105 


6.11 




155 


20 


78 


18.7 


150 


34 



[0063] 9, 2 0, JfclM!l5) 

m L fcft S *5 J: lf%*m t It 5 J: o HHPROjK 'J * -# 

5eLT8iEWS:Jtto*U +SS*ili:LTBI6C»B4*tt 

lt, m i cs-r«3s©awiii»ft#fc. its 



30 JISTC&So 

[0064] 'mmmoEDmtkzmfeL, 

fe 0 3 t^l"., 

[0065] 
[£3] 











DxCL 


DxCL 








(kPa) 


11337 


65633 




£(rani) 






(ml/to in) 


(ml/in in) 








3.8 


62 


1.50 


19 


100 


73 


7. 85 


107 


10. 63 


$191 20 


50 


75 


7. 25 


110 


15.34 



[006 6] ($ftfl|2 1, J£tfc«l6) *4CE«Lfc 
*KliSH5e*5 4S-C®:ftS»i, 60mmtS!lLT 

tz*&&mcz%^tz&mi, mum 1 



50 



h 1 cw-r*»©8tt«a»fefcfc. ft*, fct&flje 

[0 0 6 7] Stf*fl®Efl«*«:ffli£U Sfc, US! 
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[0 0 6 8] 



C«4] 











DxCL 


DxCL 






m (%) 


(kPa) 


11337 


65633 




^ Crura) 






(ml/min) 


(ml/min) 








3. a 


62 


1.50 


SIM 21 


100 


76 


12.25 


111 


17.18 



[0 0 6 9] 

[007 0] 10 

[007 1 ] ^©/W^V^flC, 4>S* 

2©«8£*L, tt+SS*Ht*^LTK»10*»*8IE 

nsftffit, tt»2©«K«r«iisa«f*i:oiHi-ea*f 

71:2 2. oooc*iW*ttffa:*«o. 8itt±-e* 
o, ^^46 5. oooc*it*tt«»*«o. oew± 

0. 3 O^jrefcS+^&K, Sl2oaE8©i+l:|E 
^fiScSPtt^W U 5 ~ 1 5 k P a T? 

[0 0 7 2] irlEfe^SP^SP#(z 
•kOR^SnsR+gfcKfcOft^flofiStfz 1^ 30 
1 5 OmmtfeiOt, E#S&©;*: £ $ li^t^iS^ 

So 

[0073] mmEfiffi&tiK 6. 

[BiB©1Bf¥fcWW] 

[0 1 ] *m®*&&mm&VTmm®<D-mMM®z 

[0 2] *%wco>t>&mm&tfi&j&®<D-mMm* 
y^trnwimmTho 40 
[03] m\m&&n^<»E.t)ftiz*TK-t??7-vh 

So 

[04] #f£E©jgWM?l££trJfo&#:WiJglE]?S© 

[05] *m®m*&®Mi&&#<D-nni&®*ijkt® 

0f®0-e*s„ 

[06] +a*&©r*X h5V&fflV>fc#H#7S:ffi 

[0 7] 2«f«ii»OE*lH*-r*Xh7y^«Jr5 

t/^T&So 50 



1, 2 
3 

3 1, 23 1. 33 1 
32, 33 
3 4 
3 5 
3 6 

3 7 
4 

4 1 

5 1,52 

5 3,54 
6 

6 1 
6 2 
7 

8 

1 0 1 
1 0 2 
1 0 
1 1 A 
1 1 B 
1 2 
1 3 
1 4 
1 5 
16 

1 7 

18,19 

2 0 
2 1 
2 2 

204. 3 04 

1 0 0, 2 0 0, 5 0 0 
20 1. 2 02 

2 8 1, 3 8 1 
5 0 1 

5 0 2 
5 0 3 
5 04 
5 1 0 



2 0 3. 30 3 WJVit 
^ v V— 

3K 

PStt 

mi <Dm® 

JfiLi&MA^ 
t&2©flft& 
$^g|5An 

R*SJ&fiStftt*BaP:*:fiHII 



5 3 0 
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